Background. The individual concerns of non-Hodgkin's lymphoma (NHL) patients require identification and assessment during clinical research proposing to measure patients' outcomes. The FACT-Lym was developed as part of the FACIT measurement system to address health-related quality-of-life (HRQL) issues for NHL patients. Patients and Methods. Items for the FACT lymphoma subscale (LymS) were generated from healthcare provider interviews, published literature, and content validity patient interviews. The FACT-Lym was validated on a sample of 84 NHL patients, with additional measures at baseline (T1), 3-7 days (T2), and 8-12 weeks (T3). Results. Item correlations, expert relevance ratings, and patient input on content shortened the initial 22-item LymS to 15 items. The validation sample included 56% female, 76.2% white, 60% indolent disease, and 85% receiving treatment. Internal consistency coefficients for the 15-item LymS (.79, .85, and .84 T1-T3) and test-retest stability (.84) indicated good reliability. Correlations between LymS and SF-36 physical ( = .62) and mental ( = .48) summary scores reflect concurrent validity. Responsiveness to ECOG performance status and treatment status exceeded established FACT subscale scores. The FACTLymS differentiated patients' retrospective ratings of change in each of the three groups (better; unchanged; worse), < 0.001. Conclusions. These results support the validity of the FACT-Lym and suggest it will be a useful targeted endpoint in NHL clinical research.
Introduction
Non-Hodgkin's Lymphoma (NHL) affects approximately 66,000 Americans every year and is the sixth most common cancer among Americans. Five-year survival is better than 60% and 10-year relative survival is over 50% [1] . Significant advances in the clinical management of indolent and aggressive NHL-utilizing cancer therapeutics have improved both response and survival rates for patients thus making it a chronic disease [2, 3] . Autologous and allogeneic stem cell transplantation have shown to improve patient's outcomes including long-term survival [4] [5] [6] [7] [8] . Several treatment options promote disease remission or stability and can minimize side effects such as anemia, mucositis, and myelosuppression [9] [10] [11] [12] . Psychological morbidity can also be reduced or managed [13] [14] [15] [16] [17] . However, despite improvement in survival and patient management, patients must still endure treatment toxicities with uncertain benefit to any individual treated. The demands of comorbid conditions, psychological distress, and general disease burden must be endured and balanced against treatment efficacy [8, 9, [16] [17] [18] [19] [20] [21] [22] . Recent work has examined the longitudinal effects of disease and treatment, including quality-of-life considerations and the cost-effectiveness of treatment [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] . NHL treatment has often been evaluated without a specific focus on the self-reported concerns and symptoms of patients. There is currently no validated NHL-specific health-related quality-of-life (HRQL) instrument available for use in clinical research. We report on the development and validation of a patient-reported HRQL outcome questionnaire that is specifically relevant to NHL [34, 35] . The primary purpose of the instrument is to provide an outcome instrument for clinical research. This lymphoma subscale (LymS) is designed to complement the 27-item Functional Assessment of Cancer Therapy-General (FACT-G) questionnaire which is part of the larger Functional Assessment of Chronic Illness Therapy Measurement System [36] [37] [38] [39] [40] .
Materials and Methods

Scale Development.
The development of the FACTlymphoma subscale (LymS) occurred in three phases: item generation, item reduction, and scale construction [36] [37] [38] [39] [40] . The item-generation phase to identify content relevant to NHL was obtained through literature review and interviews with health care providers. Supplemental content validity interviews were conducted with patients during the validation phase. These data were used as the foundation from which to build the NHL-specific subscale. While the disease trajectories and management of patients with leukemia and lymphoma have important distinctions, many HRQL concerns are common across hematological malignancies [16, 19, 41] . Therefore, the development of the LymS was initiated with the FACT-Leukemia subscale as a foundation to modify based on literature, expert, and patient input. Patient feedback determined appropriateness of the content included.
Of the fifteen providers invited to participate, 12 accepted, 1 declined, and 2 did not respond. Of the twelve acceptances, 8 (7 physicians and 1 nurse) participated providing complete data. These 8 expert providers (7 from USA and 1 from UK) were interviewed by one of the authors (DC) or completed interview materials by self-administration. Experts in the areas of medical oncology, hematology/oncology, and bone marrow/stem cell transplantation had been practicing for at least 10 years (range 10-26 years) and treated or advised 750-6,000 lymphoma patients during years of practice. Providers contributed their educated opinions regarding how lymphoma affects a patient's physical well-being, functional wellbeing, emotional well-being, and other disease or treatmentrelated issues (e.g., cognition). Providers assigned ratings for the identified symptoms on a scale of 0 ("not at all common") to 3 ("extremely common"). A second rating evaluated how important a symptom/issue is to NHL patients as rated on a scale of 0 ("not at all important") to 3 ("extremely important"). Experts completed an item-rating survey of 53 symptoms and issues based on the literature and our prior research in hematologic malignancies and were asked to rate how common and important each of these symptoms is to NHL patients on a scale of 0 ("not at all common") to 3 ("extremely common").
From these interviews, 118 symptoms/concerns were identified: 27 disease-based physical symptoms (e.g., pain; fever), 5 functional (e.g., insomnia; itching from Sézary's syndrome), 17 emotional (e.g., depression; anxiety), 5 family (e.g., support issues; family communication issues), 7 sexual/intimacy (e.g., inability to have sex; loss of interest), 8 social (e.g., social isolation), 4 work (e.g., impaired ability to work because of risks or disease), 10 cognitive (e.g., cognition; concern over impairment), 5 future orientation (e.g., fear; uncertainty of relapse), 6 other, and 24 treatment related. When combined with the literature review summary, frequency referencing determined relevance and weight (degree of representation) in subsequent phases of item reduction.
In the item-reduction phase, redundant, overlapping, and irrelevant items were eliminated reducing the item pool to 69 items (52 disease related; 17 treatment related). These symptoms included 18 disease-related physical symptoms, 3 functional, 14 emotional, 3 family, 4 sexual/intimacy, 3 social, 4 occupational, 1 cognitive, 2 future orientation, and 17 treatment related. The next phase of item reduction involved evaluation of the 69 remaining items by a second group of 16 expert health care providers (providers included 7 from the original item-generation sample and 9 new participants: 15 physicians and 1 nurse). The 69 symptoms/issues were formatted according to the same item-rating survey used to evaluate the initial set of 53 items and administered to providers. During the scale construction phase, data were evaluated and set additional criteria for item retention. At this stage, item content (overlap with exiting FACT-G items or other items within group), degree of disease specificity, redundancy, and clinical relevance were used to guide decision making. A near-final list of 22 items for the FACT-Lymphoma was reconciled with the FACIT item database; 19 of 22 existing items were recruited, and 3 new items were written and reviewed by our multilingual translation team to ensure items were written in a manner that would lend well to translations. A final set of 22 items for the LymS was constructed to complement the existing FACT-G questionnaire, similar in form to other diseasespecific scales of the FACIT measurement system (see the appendix in the Supplementary Material available online at http://dx.doi.org/10.1155/2013/147176). The response choices are identical to the five-point Likert scale of the FACT-G (0 = Not at all; 1 = a little bit; 2 = somewhat; 3 = quite a bit; 4 = very much).
Scale Validation Sample.
In order to test the initial psychometric properties of the LymS, 84 NHL patients were recruited from three different urban Midwestern academic medical centers in one city. Potential participants were identified by chart review and physician referral. Eligibility criteria included (1) at least 2 months after diagnosis of NHL; (2) able to understand and provide informed consent; (3) provision of written informed consent; (4) fluency in English; (5) at least 18 years of age; (6) life expectancy of >3 months; (7) no current diagnosis of psychosis or dementia. 2.3. Assessments. The FACT-Lym was validated on this sample of 84 NHL patients, who completed it with other measures at baseline (T1), 3-7 days (T2), and 8-12 weeks (T3). Performance status rating (PSR), sociodemographics, clinical information, and treatment history were collected on all patients at baseline. The FACT-Lym, consisting of the 27-item FACT-G and the new 22-item developed LymS, was administered to all patients at all three timepoints [37] [38] [39] [40] . The FACT-G assesses four dimensions of HRQL: physical well-being (PWB, 7 items), social/family well-being (SWB, 7 items), emotional well-being (EWB, 6 items), and functional well-being (FWB, 7 items). In addition to the FACT-Lym, a battery of previously validated self-report measures was administered to evaluate reliability, convergent, and divergent validity. Additional selfreport measures included Eastern Cooperative Oncology Group Performance Status Rating (ECOG PSR) [42] ; Profile of Mood States-Short Form (Brief POMS) at T1 and T3 [43] ; Marlowe-Crowne Social Desirability Scale-Short Form at T1 [44] ; Medical Outcomes Study Short-Form Health Survey Version 1 (SF-36) [45] at T1 and T3; and the Global Rating of Change Scale [46] at T3 only. The ECOG PSR is a widely used functional status rating (range 0-4) for cancer patients. The Brief POMS is an 11-item measure of recent affective state, which yields a total mood disturbance score and subscale scores for depression, tension, confusion, and fatigue. The Marlowe-Crowne Social Desirability Scale is a self-report measure of social desirability. The SF-36 is a self-report instrument used to assess general HRQL and yields two overall indices, the Physical Component Summary (PCS) and the Mental Component Summary (MCS).
Patients completed an open-ended content validity interview to elicit feedback on the appropriateness of existing FACT-Lym items and the possible absence of other relevant lymphoma-related concerns.
After informed consent, patients were encouraged to complete the forms during their clinic visit/hospital stay but were allowed to return completed forms in the mail or by telephone interview within a week. Patients were compensated a total of $60.00 for completion of all 3 assessments.
Statistical Considerations. The 22-item LymS was scored
in the same manner as the FACT-G: summing of the 0-4 responses, with reverse coding of items as needed so that a high score reflects good HRQL (http://www.facit.org/). Adding the 22-item FACT-LymS score (possible range = 0-88) to the FACT-G total score (possible range = 0-108) provides a total FACT-Lym score (possible range = 0-196). Five subscale scores and an overall HRQL score can be calculated, with higher scores reflecting better HRQL. A summary index of physical/functional outcomes is also obtained using the Trial Outcome Index (TOI: sum of the physical, functional, and lymphoma-specific concerns). Internal consistency (alpha ( )) coefficients were computed for all subscales to reflect the interrelatedness of a set of aggregated questions [47] . A coefficient ≥0.70 is generally regarded as acceptably high for aggregation of responses into a single score [48] . The 22-item LymS was reviewed for item redundancy in order to create a shortened, yet reliable and valid, scale for subsequent analyses. Convergent validity of the FACT-Lym was tested by examining the Spearman correlation coefficients among the FACT-Lym (subscales and total scores) and related measures. To test criterion-related validity, score differences were evaluated according to differences in clinical characteristics (e.g., PSR and hemoglobin). An analysis of variance was performed on subscale and total scores to examine the expected relationship between performance status and HRQL. Patients were divided into three performance status groups: 0, normal functioning without symptoms; 1, some symptoms but no extra rest required; and 2-4, each reflecting varying degrees of bed rest needed during the waking day. SAS version 8.02 was used for the statistical analyses (SAS Institute, Cary, NC, USA). 
Results
Demographic and Clinical Characteristics.
A total of 129 patients were approached for participation in the validation study. Of these, 32 (25.0%) declined study participation and 12 (9.3%) were ineligible. One patient provided written consent but failed to provide study data. Reasons for refusal included too ill (n = 2); too tired (n = 1); time-consuming study (n = 7); not interested (n = 16); nurse refusal (n = 2); lack of time (n = 1); and too upset (n = 1). A total of 84 subjects completed T1 assessment, 74 (88.1%) completed T2 assessment, and 71 (84.5%) patients completed T3 assessment. Missed assessments were due to death (n = 1); illness (n = 2); loss to followup (n = 4); and passive refusal (n = 6). The demographic and clinical characteristics of the sample are summarized in Tables 1 and 2 . Patients were mostly female (56%), white (76.2%), and married (69.0%) with 95.2% >high school education. They had primarily B-Cell histology (91.7%) and low-grade disease (59.5%). Extent of disease was mixed and included patients in all categories. Most patients (84.5%) were receiving some form of treatment at baseline. PSR was generally high with over half of the sample (53.6%) asymptomatic and functioning well.
Content Validity.
Baseline NHL patients completed a content validity questionnaire following T1 assessment to inform item reduction. Patients evaluated items related to the LymS and the majority of patients-reported items were relevant, comprehensive, and self-explanatory. Some patients stated that items were relevant to the time of active treatment or time of diagnosis. For example, 5 patients reported they had no experience with B symptom items; 4 denied any pain issues; 1 could not recognize night sweats as a symptom; 2 did not understand the item "discomfort or pain in the stomach area. " A few patients stated uncertainty about future health was not specific to lymphoma.
Based upon patient's feedback, despite evidence that the 22-item FACT-LymS demonstrated satisfactory psychometric properties, we completed a second item reduction process to minimize patient burden and maximize efficiency. Validation data on individual items were evaluated for conceptual overlap, specificity, relevance, and comprehension. Team review using item correlations on the 22-item subscale, expert relevancy ratings from the development phase of the study, and patient input on content shorten the subscale from 22 to 15 items. Reasons for item deletion included overlap with other items (redundancy); low relevance ratings; low prevalence, and gender bias. The appendix lists the 15 retained items and the 7 items recommended for removal. Table 3 presents descriptive statistics for the FACT-Lym subscales, total score, and Trial Outcome Index (TOI) at each assessment for the pooled patient sample. All subscales and aggregated scores showed high internal consistency at initial assessment (Cronbach's alpha ( ) range, .70-.91) and retesting at T2 (Cronbach's alpha ( ) range, .74-.93) and T3 (Cronbach's alpha ( ) range, .80 to .95). The 15-item LymS demonstrated good internal consistency ( = .79, .85, and .84 at Times 1, 2, and 3 resp.), supporting its use as a measure of disease-related symptoms and concerns. Intraclass correlation coefficients were calculated to evaluate test-retest reliability of the subscales. 
Descriptive Statistics.
Known Group Comparisons.
FACT-Lym scores did not differentiate between patient groups defined by NHL grade (ANOVA = 0.708). Figure 1 depicts mean LymS scores at baseline for each group. Effect sizes (mean difference/standard deviation) for the differences between adjacent groups were 0.01 (low versus intermediate) and 0.26 (intermediate versus high). All FACT-Lym subscales and aggregated scores showed differences based upon PSR, with the highest mean score associated with the best PSR ( < 0.001, Figure 2 ). The incremental difference was approximately 6-8 points from one PSR category to the next. This difference, in excess of 0.5 standard deviation per adjacent category comparison, exceeds the threshold for a meaningful score difference. Figure 3 depicts NHL patients currently receiving some form of therapy (radiation, chemotherapy, etc.) compared to those receiving no therapy. Patients currently receiving therapy demonstrated lower FACT-LymS scores (poorer HRQL; = 0.002). This difference is approximately 7 points, nearly a full standard deviation unit.
Convergent/Divergent
Validity. Spearman's correlation coefficients assessed the strength of relationships across FACT measures (FACT-G subscales; LymS; TOI; see Table 4 ). Correlations with the POMS total score were moderately high (0.42 to 0.68), as were correlations with the SF-36 MCS ( = 0.48, < 0.001) and PCS ( = 0.62, < 0.001). Regarding divergent validity, association between FACT subscales and social desirability (MC-10 score) was consistently near zero, with the highest coefficient (.16) between social desirability and social family well-being. Figure 4 displays the FACT-Lym subscale change scores over time for three groups defined by patients' retrospective ratings of change at the final assessment. The FACT-LymS differentiated patients in each of the three groups (worse; unchanged; better), < 0.001 (Figure 4 ). Figure 5 displays the FACT-Lym Subscale change scores over time for three groups defined by change over 3 months in patient's performance status. The FACT-LymS differentiated patients in each of the three groups (better; unchanged; worse), < 0.001 ( Figure 5 ). Sufficiently large effect sizes (e.g., over 0.50) were observed.
Sensitivity to Change.
3.7.
Minimally Important Difference. Distribution-based estimates of a likely MID have typically fallen in the 0.33 to 0.50 SD range. For the LymS, this corresponds to 2.6 to 3.9 points. The standard error of measurement (SD multiplied by the square root of one minus the test-retest reliability) is 3.0. Anchor-based group differences and change scores presented in the preceding tables and figures ranged from 4.5 to 8.1. Several of these differences are equivalent to an effect size far exceeding 0.50 and likely represent an overestimate of the minimally important difference. Nine patients reported that their lymphoma-related symptoms were "a little worse" at T3 relative to baseline. These patients had a mean decrease in LymS of 5.1 (SD = 9.1). The 11 patients who reported symptoms were "a little better" had a mean increase of 4.2 (SD = 7.6). This evidence suggests that a likely MID range for the LymS is approximately 3-5 points or 5-8% of the scale range (0-60).
Discussion
Advances in the clinical management of non-Hodgkin's lymphoma (NHL) have led to the availability of less toxic therapies for patients. However, the specific self-reported HRQL concerns of NHL patients undergoing such cancer treatment, including clinical trials, remain unknown. To date, no available site-specific instrument assesses the targeted issues and symptoms associated with NHL. The FACT-Lym provides for a reliable and valid assessment of these unique issues, supplements the FACT-G, and is responsive to change in health status. The significance of the FACT-Lym in clinical research will require demonstration in subsequent longitudinal studies; however, data suggest the likely performance of such a tool in that setting.
The FACT-Lym was developed utilizing comprehensive input from NHL patients who rated item content derived from expert interviews and literature review. The 22-item version of the LymS was reduced to a 15-item version with comparable content coverage and equivalent performance across all analyses. Item content of the FACT-LymS (15-and 22-item versions) appears to be clinically relevant and comprehensive in coverage (content validity). The subscale demonstrated consistently high reliability. It also differentiated patients with differing NHL grade, performance status, and whether or not patients were in active therapy. The responsiveness of the LymS to change in self-reported symptoms and wellbeing exceeded criteria for meaningful differences. This suggests that the LymS will be a useful targeted endpoint in trials where lymphoma-specific concerns are paramount and that the 15-item version of the subscale, shortened based upon patient input, performs as well as the longer, 22-item version.
Several other considerations pertaining to the results presented here deserve further attention. For instance, the correlations between FACT-LymS and other FACT scales with the POMS total score (range = −0.42 to 0.68) and with the SF-36 MCS ( = 0.48, < 0.001) and PCS ( = 0.62, < 0.001) were moderately strong. This implies that FACTLym drums into both the physical and mental aspects of self-reported health almost equally. A thorough item review of the content of the LymS questions reveals that the issues patients and experts consider to be of significance relative to lymphoma are physical (pain, swelling, and fatigue) and psychological (worry, emotional) in nature.
Several study limitations should be noted. Most (85%) patients were receiving chemotherapy; thus, generalizability to other patient groups is uncertain. Regarding attrition, 13 patients did not provide follow-up (T2 and T3) data after baseline evaluation due to death; illness; loss to followup; and passive refusal. Although there were no baseline differences in patient's characteristics or self-reported health status between the remaining 74 and the 10 who did not provide a second assessment, it remains possible that dropout was not random and may have influenced the results. We believe that the slightly reduced level of power achieved with our final sample does not greatly affect the interpretation of our results. While the loss of 6 patients due to passive refusal may constitute nonrandom dropout, it comprises less than 10% of the total sample and is unlikely to have a major impact on conclusions regarding scale reliability and validity. The goal of demonstrating observed differences between clinically distinct groups is still achieved through the available data. Finally, the validity of the FACT-Lym for all lymphoma patients remains to be established. This validation study was conducted with a mixed group of lymphoma patients, most of whom had low-grade disease and were receiving rituximab-containing therapy (e.g., rituximab alone or RCHOP). Symptom experiences or priorities may vary by type of lymphoma (e.g., Burkitt versus follicular), yet the sample size was too small to evaluate this. Study of the FACT-Lym in homogeneous subgroups of patients (e.g., those enrolled into clinical trials) would further inform its utility and validity.
In summary, the FACT-Lym appears to be a valid and reliable measure for assessing the impact of lymphoma on HRQL. Pilot work has also identified that the FACT-Lym has shown good reliability and linguistic validity with three language versions [49] . The concerns and symptoms of NHL patients were sufficiently captured by self-report as tested by the content validity interview and attending validation analyses. The measure should prove useful to clinicians and researchers in clinical trial evaluations and possibly in guiding treatment decision making.
